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I INTRODUCTION

I-A  Background

This report documents information collected during an ecological inventory of CVRD Headquarters Townsite Park with YER from the
16" to 20" of August 2015. YER provides work experience, training and support for youth aged twelve to eighteen (YER 2015).
Through studying local watersheds with community members youth gain a sense of worth, belonging and place. The focus of YER,
Phase | (YERI) is to work one-on-one with youth conducting ecological restoration activities with a variety of environmental
organizations and for completion make a presentation to a community group; Phase Il (YERII) has two youth and two adults
concentrating on a specific project to further develop teamwork, research techniques and communication skills.

The four ecological inventory contributors on this 2015 YERII program were YER coordinator, Wendy Kotilla; Registered Professional
Biologist, lan Moul; and two youth participants, Jack Bindernagel and Allen Persson (Photograph 1). This is a citizen science project
with a goal of using scientific methods in ways that are interesting to the youth, helping them gain a more in-depth understanding of
what makes up a functioning ecosystem, while documenting meaningful information for the CVRD, Community Services Branch. For
completion of YERII, the two youth lead a guided tour of the project site to educate the public about our local parks and ecosystems.
These tours have become very popular with larger numbers of people participating.
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Photograph 1:

Youth and Environmental Restoration Team for the
Ecological Inventory of Headquarters Townsite Park
2015
(from left to right) lan Moul, Wendy Kotilla, Jack
Bindernagel and Allen Persson

I-B  Purpose of Study
The purpose of this study is twofold:

1) To further the understanding of natural habitat at this study site as a baseline living laboratory for Headquarters Townsite Park.
2) To develop a methodology for an educational experience that is scientifically sound yet is interesting, hands on and
understandable by youth that may or may not have experience working or spending time in the natural world.
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I METHODS

The forested ecosystem inventory method used in the vegetation study plots was an abbreviated reconnaissance form of the
Biogeoclimatic Ecosystem Classification described in MOELP (1998) and Green and Klinka (1994). Two vegetation study plots were
measured and marked with temporary flagging tape (Map 1). One fixed point in each study plot was measured with a Trimble
GeoXH GPS and differentially corrected using the CANSEL base station in Courtenay. The use and function of global positioning
(GPS) devices and laser rangefinders was demonstrated but kept to a minimum. It was decided that hands on measuring by the
youth was more engaging than the use of electronic instruments (Photographs 8 and 10). Study Plot 1 was 10m wide by 40m deep
and divided into four 10m x 10m sub-plots for inventory of the plant community transition from the river edge into the forest (Map
2). To protect delicate vegetation within Study Plot 1 it was decided to work as much as possible along the existing trail. Study Plot
2 was an inland site of more homogenous vegetation and was measured out as a 20m by 20m square and divided into four 10m
x10m subplots (Map 3).

The positions of the trails were recorded on graph paper maps. All trees were identified by species, measured for diameter at breast
height, and plotted on the graph paper in relation to length and width of the study plot (Appendices 1 and 2). With bigleaf maple,
when several saplings were growing from a single source stump, we measured the location and diameter of only the largest stem.
Plant species within each sub-plot were inventoried and scored based on relative abundance in each of the forest layers of:
Moss/Lichen; Herb; Shrub; and Tree. We assigned quantities of vegetation based on looking at the sub-plots and through mutual
discussion and consensus to determine the relative percentages of vegetation. Birds were not systematically inventoried, though
incidental observations were recorded. Following the field exercises, the collected data was compiled and digital maps were
produced by lan Moul.
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]l RESULTS and DISCUSSION

n-A Vegetation Study Plot 1

The centre line of Study Plot 1 was measured from the fixed point near the east bank of the Tsolum River (Maps 1 and 2). The centre
line of the plot was established at a bearing of 56° Magnetic North. A tape was laid out and the plot was marked temporarily by
flagging in four 10m x 10m square sub-plots (Map 2). Vegetation plots typically used to inventory plant communities are 400m?. Plots
may be of any convenient dimension but are often either a 20 x 20m square or an 11.3m radius circle established in what appears to
be a homogeneous patch of forest. For this vegetation study plot, next to the river, we chose a long narrow plot of four 10m x 10m
sub-plots (400m? in total). Our goal was to document the transition between the river and the forest. Working together we discussed
the various components of the site and how they interrelate (Table IlIA 1)(Photographs 2, 3, and 4).

Table IlIA 1: Site description for Vegetation Study Plot 1

General Location: 70m south of ["arnham Road alonga side trail heading west to the | solum River

Fixed Point of s’cudg P]ot coordinates at a tree near
Easting: 3480%%.% Horizontal ision:
the T solum River. T he centreline bearing was 56° UTM Zone: 10 g orizontal precision
Northing: 55138774 +/-0.8m
Magnetic North.
Elevation: 58m above sea level Slope: [Tlat-<i1% Aspect: Open towards the west

Moisture Regime: \Wateris received both from Precipitation and from groundwater levels related to the T solum River. Wateris removed

slowly enough to kecP the soil moist for most of the growing season.

Succession and Structural Stage: Mature forest with both saplings and trees of over 100 years. The linear nature of this Plot documents the
change invegetation from the forest eclge bg the ] solum River, inland with increasing canopy cover.
OPening where mature trees have fallen are being in filled with maple saplings.

Organic Matter: 80 Rocks: 0 Decomposing wood: 20

Terrestrial substrate (%) - -
Mineral Soil: © Bedrock: 0
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Photographs of forest in association with Study Plot 1.

3) Vegetation Study Plot 1, Subplots C and D
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Moving through each of the marked sub-plots, from the riverbank into the forest, we considered the mix of plant species within
various vegetation classes and how this changed in relation to the light levels penetrating the tree canopy (Table IIIA 2).

Table IlIA 2: Vegetation in Study Plot 1, % cover by Layer (the bare grounc{ of the trail was not counted)

Sub-plot Tree Shrub Herb Moss/Lichen Bare ground
A b) 40 30 27
B 8 7 80 5 ©
C 5 55 55 25 o
D 2 40 48 10 O

All trees were mapped based on the distance from the centre line tape (Map 2). Forty-nine trees were measured for diameter at
breast height (Appendix 1). We had seven tree species in Study Plot 1 (Table IlIA 3), with bigleaf maple being the most common. The
mix of trees tells a story of how openings in the canopy, due to the rivers edge and fallen mature trees, have led to increased light
reaching the forest floor and new growth of young bigleaf maple. We noticed how about four years ago many 10 to 20 year old
bigleaf maple were cut down by beaver and replaced by multi stemmed young trees.

Table IlIA 3: Summary of Trees measured in Study Plot 1

Species Number of trees Average DBH (cm) Range in DBH (cm)
Digleaf maple 22 2.5 0.8t0 9.6
Douglas-fir 16 37.7 44 to 120.7
(Cascara " 4 10.5 40to 294
Western hemlock 2 41.9 9.5 to 74.2
Pacific ninebark 2 5.3 4.5 to 6.0
Red alder | 374
Bitter clwerrg i P4

1. Tree number 28, a cascara, was outside the study plot and was not included in this table.
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Map 2: Layout of Study Plot 1 showing the locations of the trail and the edge of the Tsolum River. Details on the individual trees
may be found in Appendix 1.
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An inventory of the shrub and herb layers helped us to understand the competition for light between the tree canopy and the forest
floor (Table 4). There was a higher diversity of understory vegetation in more open locations closer to the river and inland where a
fallen tree has opened up the canopy for light penetration to the forest floor.

Table 4: Inventory of shrub and herb layers in Study Plot 1

Quadrant Species of shrubs % coverage™ Species of herbs % coverage"
Pacific ninebark 25 Vanilla leaf 20
Snowberry 9 Hookers fairy bell b)
Salmonberry 3 PBracken 2
Saskatoon Berry 5 Sword fern Trace
A Nootka ros Troce T ratling blackberry Trace
T himbleberry T race (Cleavers T race
Oregon grape Trace
Bleeding heart Trace
Salmonberry T race Vanilla leaf 55
T himbleberry Trace Byracken 20
Saskatoon Perry Trace Sword fern 20
B Huckleberry Trace Ladyfern Trace
Nootka rose Trace Cleavers Tracc
Pacific crabapple T race T railing blackberry Trace
Oregon grape Tracc

1. % coverage is based on the amounts presented in Table 2. Trace represents about 1% ground coverage.
Continued below.....
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Table 4: Inventory of shrub and herb layers in Study Plot1  Continued....

Quadrant Species of shrubs % coverage™ Species of herbs % coverage™
Salmonberrg 3% SWOFCI]CCFH 25
Saskatoon berrﬂ Trace \/ani”a leaf 3
T race Qakfern b)
Ladgmcem 2
¢ Oregon grape 2
False | illy of the valley Trace
(oaltsfoot Trace
Foamflower T race
Salal 5 Sword fern 30
Huckleberry 4 [Ladyfern 20
Salmonberry Trace Vanilla leaf 8
Snowberry Trace Oregon grape Trace
False Lilly of the valley Trace
D T railing blackberry Trace
Indian pipe Trace
8 T rillium T race
(oltsfoot Trace
FFoamflower Trace
Deer fern Tracc

2. % coverage is based on the amounts presented in Table 2. Trace represents about 1% ground coverage.
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l-B Vegetation Study Plot 2

Vegetation Study Plot 2 was in a stand of young maturing forest approximately 150m north of the old cement building frame by
Farnham Road, that is locally referred to as ‘the old sawmill’ (Maps 1 and 3). It was chosen for being both just off the main path and
of having younger vegetation representative of this area of the park. This site was considered interesting as it documents what had
grown up from what once a cleared area of the Headquarters Townsite, which was once a logging camp. A square study plot was
marked out with a total area of 400m”.

Table IlIB-1: Site description for Study Plot 2

General Location: [~ ast of the main Footpath 150m north of the ruined building 135 Farnham Road.

The fixed pointis cascara tree at the north-west Easting: 348113%.8 Horizontal precision:

UTM Zone: 10
Northing: 55 14141.7 +/- 1.3

corner. Tl’\c north line is 86° magnetic north.

Elevation: 64m above sea level Slope: | evel ground ~-<1% Aspect: | owards the west

Moisture Regime: \Wateris received Primarilﬂ from Precipitatioxm Waterin the root zone is removed slow13 enough to keep the soil moist for

most of the growing season.

Succession and Structural Stage: | hisisa young forest made up mainlg of maturing alders. |nthe coming year the alder will die and conifers will

Iikelg dominate.

Organic Matter: 65 Rocks: | race Decomposing wood: %5

Substrate (%)

Mineral Soil: 0 Bedrock: 0 Water: 0

This maturing, largely deciduous forest has stratified in clear levels of the upper canopy, shrubs and herb layer (Table 11I1B-2).

Table llIB-2: Vegetation in Study Plot 2, % cover by Layer

Tree

Shrub

Herb

Moss/Lichen

Bare ground

1o

40

15

5

20
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Of the 53 trees measured, (listed in Appendix 2), the majority were red alder, estimated to be in the 20 year plus age range (Table IlIB-
3; Map 3). It was interesting to see the diversity of trees species and lower story plant species present (Table IlIB-4) and we discussed
how this may be a reflection of the previous use of this area as a cleared townsite.

Table llIB 3: Summary of Trees measured in Study Plot 2

Species Number of trees Average DBH (cm) Range in DBH (cm)

Red alder 19 21.0 11.7 to 30.9
(Grand fir 7 9.4 0.5 to 18.9

(ascara 7 8.0 2.2t0 12.0

Cottonwood 6 52.8 27.7 to 864
Bitter cherry 5 8.6 40to 224
Crabapple 5 3.5 1.9 to 6.0
Digleaf maple B 5.0 2.3 t0 8.8

Red osier dogwood i 4.0

Table IlIB 4: Inventory of shrub and herb layers in Study Plot 2

Species of shrubs % coverage™ Species of herbs % coverage"
Salmonberrg 25 5worcl1cern 5
Thimblebcrrg 5 Trai]ing blackberrg 8
Nootka rose 4 Vanilla leaf 2

Snowberrg 4 [Herb Rober’c T race
GOOSC}DCITH 2 Buttercup Trace
Elderberr9 T race Sedges T race

1. % coverage is based on the amounts presented in Table 2. Trace represents about 1%
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Map 3: Vegetation Study Plot 2 - Details on the individual trees may be found in Appendix 2
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I-C Additional Observations of Wildlife and Trees

The timing of this study during the week of August 16" was past the breeding season for most birds in the Comox Valley and we found
fewer birds than we might have in mid spring. With one of the youth having extensive experience watching birds we listed species as
we heard or saw them (Table IlIC-1). In total, eight species of birds were observed in at Study Site 1, near the Tsolum River and none
were noticed at Study Site 2 forest. Three tree species were found in the park but not in the vegetation study plots. We were

particularly interested to see large numbers of Pink Salmon in the Tsolum River.

Table llIC 1: Birds and Fish observed in Headquarters Townsite Park
Bird Species Tree Species Amphibians and Reptiles
Red-breasted Nuthatch Pacific yew Pacific Tree Frog
Common Raven Mountain ash Red-sided Garter Snake
Pine Siskin Douglas maple
Chestnut Backed Chickadee
Swainson’s Thrush Fish
Pileated Woodpecker Mammals Pink Salmon

American Robin Red Squirrel

American Goldfinch
Belted Kingfisher
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Photograph 8: Measuring the vegetation study plots

Photograph 9: Maj Birch sharing the human and natural

Photograph 10: Discussing how to read a compass bearin
History of Headquarters Townsite Park grap & P 8
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IV YOUTH LEAD TOUR

On the fourth day of the program the youth prepared a guided public tour for the fifth day. Integrating their wisdom and unique
personalities, they gave an informative and professional tour for thirty-nine people (Photographs 11, 12, 13 and 14). The youth told
the audience about the vegetation study plots, the natural environment of the park and some human history of the Headquarters
Townsite. At the end of the tour each youth was presented with a certificate, letter of reference, a YER hoodie and a fifty dollar
honorarium. Members of the audience applauded the youth for their contributions to increasing the ecological knowledge of this
community park through the inventory and tour.

\" SUMMARY and RECOMMENDATIONS

Headquarters Townsite Park is a fascinating example of a naturally regenerating forest in an area that was once cleared for human
settlement. We recommend it be allowed to continue to recover and grow naturally. We suggest revisiting the vegetation study
plots in a few years to document the changes in the plant communities.

It is an amazing process to witness how the youth grow and mature as they move through the stages of YERI and YERII. Jack
Bindernagel and Allen Persson both advanced their work ethic and communication skills through being involved with the
Headquarters Townsite Park Ecological Inventory. They were immersed in a project to better understand the ecology of a place that
expanded their relationships with themselves, with other people and with natural places.
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% - T v R .
Photograph 13: Public Tour of Headquarters Townsite Park

Photograph 14: Public Tour of Headquarters Townsite Park
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APPENDIX 1: Tree measurements in Study Plot 1

] Distance
Tree # | Quadrant Species DBH Distance from centre UTM Zone 10
along line East North
1A Bigleaf maple 1.2 7 -3.1 348039 5513882
2| A Cascara 29.4 8 -2 348040 5513882
3|A Bigleaf maple 2 8.7 -3.3 348041 5513883
4| A Bigleaf maple 0.8 9 -3.3 348041 5513883
5|A Bigleaf maple 1.4 9.4 -1.4 348042 5513881
6|B Bigleaf maple 1.2 11.1 -0.5 348044 5513881
7|8B Bigleaf maple 1.2 11.1 -1.4 348044 5513882
8|B Douglas-fir 120.7 13 -5 348044 5513886
9B Bigleaf maple 3 16.8 -3.4 348049 5513885
10| B Douglas-fir 15.3 17.8 -0.7 348050 5513883
11| B Red alder 37.4 18.1 -0.2 348051 5513882
12 | B Bigleaf maple 2.2 17.8 -4.2 348049 5513886
13| B Bigleaf maple 2.4 18.7 -3.8 348050 5513886
14| C Bigleaf maple 3 20 -0.3 348052 5513883
15| C Bigleaf maple 34 20 -3.7 348052 5513886
16 | C Douglas-fir 27 21.4 -3.1 348053 5513886
17 | C Douglas-fir 61 25 -4 348056 5513888
18| C Bigleaf maple 2.8 23 -4.2 348054 5513888
19| C Bigleaf maple 2 27.2 -1.4 348059 5513886
20| C Douglas-fir 4.4 28.8 -4.1 348060 5513889
21| C Douglas-fir 121 29.6 -3.4 348061 5513889
22| C Bitter cherry 1.4 29.6 -2.4 348061 5513888
23| C Douglas-fir 215 29.6 -1.4 348061 5513887
24 | D Western hemlock 74.2 37.5 2.4 348069 5513890
25| D Douglas-fir 78.7 38 -3.7 348069 5513891
Continued.....
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APPENDIX 1: Tree measurements in Study Plot 1, continued....

] Distance
Tree # | Quadrant Species DBH Distance from centre UTM Zone 10
along line East North
26 | A Pacific ninebark 6 3.7 4.6 348038 5513874
27 | A Pacific ninebark 4.5 4.7 4.3 348039 5513875
28 | A Cascara 2.3 5.3 5.4 348040 5513874
29 | B Cascara 4.7 12.5 3.8 348046 5513877
30| B Cascara 4 13.1 2.8 348047 5513878
31|8B Cascara 4 13.1 2.7 348047 5513878
32| B Douglas-fir 68.7 14 4.6 348048 5513877
33|B Bigleaf maple 2 15.7 4.5 348050 5513877
34| B Douglas-fir 16 15.7 0.8 348049 5513881
35|8B Douglas-fir 17 17.5 1.5 348051 5513881
36 | B Bigleaf maple 7.8 17.4 2.3 348051 5513880
37| C Bigleaf maple 1.8 20.1 4.8 348054 5513878
38| C Douglas-fir 17.8 211 2.1 348054 5513881
39 |C Bigleaf maple 2 21.3 3.1 348055 5513880
40 | C Bigleaf maple 1 22.2 1.0 348054 5513883
41 | C Douglas-fir 14.4 22.6 1.9 348056 5513882
42 | C Bigleaf maple 1.2 23.1 0.8 348056 5513883
43 | C Bigleaf maple 2.0 23.3 2.8 348056 5513881
44 | C Douglas-fir 77.0 23.7 3.7 348057 5513880
45 | C Douglas-fir 25.4 24.3 0.9 348057 5513883
46 | C Douglas-fir 254 28.4 5.0 348062 5513880
47 | D Bigleaf maple 0.3 333 0.3 348065 5513886
48 | D Bigleaf maple 9.6 34.8 2.5 348067 5513885
49 | D Western hemlock 9.5 35.5 3.4 348068 5513884
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APPENDIX 2: Tree measurements in Study Plot 2

Tree# | Quadrant Species DBH Distance'from Distance from UTM Zone 10
west line centre line East North
1 NW Cascara 10.9 0.0 -10 348114 5514142
2 NW Crabapple 1.9 1.3 -10 348115 5514141
3 NW Cherry 4.5 1.6 -10 348115 5514141
4 NW Red alder 28.5 5.1 -9.7 348119 5514140
5 NW Red alder 18.7 5.3 -9.3 348119 5514140
6 NW Cascara 6.5 8.3 -8.9 348122 5514139
7 NW Grand fir 14.1 8.8 -8.7 348122 5514138
8 NW Grand fir 0.5 1.6 -8.4 348115 5514140
9 NW Cherry 4.5 2.9 -7.4 348116 5514139
10 NW Maple 4.0 3.0 -6.4 348116 5514138
11 NW Maple 8.8 5.6 -7.4 348119 5514138
12 NW Red alder 23.6 54 -6.7 348118 5514137
13 NW Red alder 16.4 6.1 -6.7 348119 5514137
14 NW Cottonwood 27.7 7.0 -8 348120 5514138
15 NW Cottonwood 62.7 7.6 -8 348121 5514138
16 NW Cherry 4.0 1.7 -3.6 348114 5514135
17 NW Cascara 10.1 1.8 -2.6 348114 5514134
18 NW Cottonwood 62.0 5.5 -3.5 348118 5514134
19 NW Crabapple 2.5 5.0 -0.7 348117 5514132
20 NW Crabapple 6.0 7.6 -3.5 348120 5514134
21 NW Crabapple 4.5 9.0 -2.4 348121 5514132
22 NW Grand fir 5.5 8.6 -5.2 348121 5514135
23 SW Cascara 5.4 1.6 2.1 348113 5514130
24 SW Maple 2.3 1.5 3.3 348112 5514128
25 SW Red alder 21.6 2.8 5.2 348113 5514126
26 SW Cottonwood 31.8 4 8.8 348113 5514123
Continued....
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APPENDIX 2: Tree measurements in Study Plot 2, continued....

27 SwW Cherry 7.5 4.3 4.1 348115 5514127
28 SW Cascara 8.6 4.9 1.6 348116 5514129
29 Sw Red alder 16.6 8.3 6.5 348118 5514124
30 Sw Red alder 19.4 8.3 7.2 348118 5514123
31 Sw Grand fir 6.2 9.7 3.6 348120 5514126
32 NE Grand fir - Dead 4 11.3 -8.9 348125 5514138
33 NE Red alder 12.3 104 -7.5 348123 5514137
34 NE Red alder 23.2 13.7 -8.7 348127 5514137
35 NE Red alder 25.7 12 -6 348125 5514135
36 NE Red alder 20.8 14.3 -6.7 348127 5514135
37 NE Red alder 30.9 16.2 -7.7 348129 5514136
38 NE Crabapple 1.9 15.4 -1.5 348127 5514130
39 NE Cherry 22.4 16.7 -2.1 348128 5514130
40 NE Red Ossier Dogwood 4 17.3 -1.9 348129 5514130
41 NE Cascara 12 17.7 -0.8 348129 5514129
42 NE Cascara 2.2 16.5 -0.4 348128 5514128
43 SE Red alder 24.7 10.2 0.3 348121 5514129
44 SE Grand fir 16.5 10.6 0.4 348122 5514129
45 SE Red alder 11.7 11.2 3.2 348122 5514126
46 SE Grand fir 18.9 12.1 3.9 348122 5514125
47 SE Red alder 17.1 13.6 2.3 348124 5514127
48 SE Red alder 19.3 15.7 4.3 348126 5514124
49 SE Red alder 24.6 16.3 3.6 348126 5514125
50 SE Red alder 23.2 17.8 3.7 348128 5514124
51 SE Cottonwood 86.4 11.9 7.1 348121 5514122
52 SE Cottonwood 46 16.1 9.6 348125 5514119
53 SE Red alder 21 19.6 7.8 348129 5514120
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